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ABSTRACT

Aim of this study was to isolate native fungal strains from an intensive rice cultivation soil
sample at Phong Hoa village, Lai Vung district, Dong Thap province to quickly decompose
organic wastes. Soil sample was collected from the rice farm with historical rice cultivation
of more than 30 years. The Bushnell Haas Medium (BHM) media contaning carboxymethyl
cellulose (CMC)/lignin as the only carbon source was used to isolate and purify fungi. The
comercial fungal strain of Can Tho University, Trichoderma sp., was chosen as a positive
control. The results showed that 17 fungal with a high potential of decomposition of
organic agricultural wastes were isolated and purified. Results of the decomposition
experiments for six organic materials under the stelile condition after 30 incubation days
revealed that different fungi had different decomposing capacities, with the highest capacity
being found in the PH-C5 strain for both rice straw and spent coffee ground at a rate of
47,6% and 48,1%, respectively. Sugarcane bagasse and coconut peat were highly
degraded by the PH-L3 strain with a decomposing rate of 46,9% and 37,2%, respectively
while sawdust and rice husk degradation was highest by the PH-L4 (32,9%) and the PH-L6
(50,9%). Trichoderma sp. showed lowest decomposition capacity for six selected organic
materials under both sterile and non-sterile conditions as compared to PH-CS5, PH-L3, PH-
L4 and PH-L6 strain. Basing on the results of ITS region sequences, these four candidates
were genetically identified as Aspergillus fumigatus (PH-CS5), Penicillium janthinellum
(PH-L3), Aspergillus fumigatus (PH-L4) and Rhizomucor variabilis (PH-L6).

TOM TAT

Muc tiéu ciia nghién cieu ndy nham phdn Igp va tuyén chon mét s6 dong nam ban dia tir
nén ddt tham canh lia tgi xd Phong Hoa, huyén Lai Vung, tinh Dong Thdp phan hiyy nhanh
vat liéu hitu co tir nong nghiép. Méu dat thu tir nén dat canh téc lia trén 30 ndm. Moi
triong Bushnell Haas Medium (BHM) b6 Sung carboxymethyl cellulose (CMC)/lignin nhur
la nguon carbon duy nhit duoc siv dung dé phan ldp va tich rong nam. Dong néim
Trichoderma sp. (san pham ciia Pai hoc Can Tho) diroc chon nhu la doi chimg dwong. Két
qud cho thdy tong céng 17 dong ndm cé tiém ndng phdn ity vét liéu hitu co tir nén dat lia
dwoe phan Idp. Két qua phan hiy sdu vt liéu hitu co trong diéu kién tiét tring cho thdy
dong ndm PH-CS5 phdn hity cao hon so véi cdc dong khdc voi vt ligu rom (47,6%) va ba
ca phé (48,1%). Twong tu, dong ndm PH-L3 ciing phén hily cao hon cdc dong khdc véi vt
liéu xdc mia va mun dira, lan luot 46,9% va 37,2% trong luong kho sau 30 ngay thi
nghiém. Trong khi do, dong nam PH-L4 va PH-L6 cé phan trdm phdn hiiy lan lwot 32,9%
(min cua) va 50,9% (vo trdu) va cao hon so véi cic dong khdc. Kha ning phdn hity vit
liéu hitu co tir néng nghiép ciia bon dong nam ndy cao hon so véi Trichoderma sp. ca hai
diéu kién tiét trimg va khong tiét trimg. Két qua gidi ma trinh tw doan gene ITS va dinh
danh cho thdy chiing c6 thir tw tén lodi: Aspergillus fumigatus (PH-C5), Penicillium
janthinellum (PH-L3), Aspergillus fumigatus (PH-L4) va Rhizomucor variabilis (PH-L6).
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1 GIOI THIEU

Pong bang séng Ciru Long (PBSCL) 1a ving
trong diém cho cdy lua va nong nghiép, hang nim
san luong nong nghi€p va san luong noéng san Xuét
khau gia tang dang ké. Tuy nhién, PBSCL dang
phai d6i mat véi van d& xa 1y va giai quyét phé
phim néng nghiép trong va sau thu hoach. Chi
riéng luong rom va vo trau hang niam c6 khoang
gan chuc triéu tin thai ra trong qua trinh thu hoach
va ché bién gao, bén canh do6, cac phé phdm néng
nghiép khac nhu: mun cua, mun dira, xac mia,...
cling chiém mot luong rét 1on trong tong luong phé
phim néng nghiép va ciing dang duoc tip trung
quan tm dé xr Iy.

Vi phé pham giau cellulose, hemicellulose va
lignin nay, mot luong rat it dugc st dung dé dun
nau, ding lam gia thé trong nam, lam thirc an cho
gia suc, tuy nhién hi¢u qua mang lai chua cao do
chi phi thu gom van chuyén phé phidm nong nghiép
twong d6i cao so v6i gia tri sir dung ctia chung nén
phan lon duge xur ly theo phuong phap truyén
théng 1a dbt bo hodc thai tryc tiép ra moéi truong
bén ngoai. Didu nay khong chi lam ting thém ganh
ning moi truong ma con lam lang phi vé cac ngudn
sinh khéi, do d6 can phai thuc hién nghiém ngat
céc tiéu chudn ddi véi viéc thai cac chat thai vao
moi truong. Tuy nhién, viéc phan huy cellulose va
lignin bang phwong phap vat 1y va hoa hoc réat phtrc
tap, ton kém va gay doc hai cho mo6i truong. Trong
khi @6, viéc xir 1y cac chat thai hitu co chira
cellulose va lignin bang cong nghé vi sinh 1a mot
bién phap rat hidu qua, than thién v6i moi truong
sinh thai va strc khoe nguoi dan.

Dé riit ngén thoi gian phan hily ctia cac vat liéu
hiru co chira cellulose va lignin kho phén huy trong
thoi gian compost vi sinh vat gdm: ném, vi khuan
xa khuén. .. thuong dugc bd sung, dac biét 1a nam.
Két qua thu dugc cudi cung la compost hoai muyc,
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la mdt dang phéan hitu co vi sinh gitp cai tao chét
lwong va dinh dudng dat mot cach nhanh chong,
hiéu qua va gitp ting ning suit ciy trong. Diéu
nay c6 nghia 1a cac chat dinh dudng trong phé
pham nong nghiép duoc tai sir dung dong thoi gitp
giam dugc lugng rac hitu co thai ra mai truong bén
ngoai. Vi vay, nghién ctu nay duogc thuc hién
nhim muc tiéu: Phan lap va tuyén chon mét sb
dong ndm ban dia c6 kha ning phan huy nhanh mot
s6 vat lidu hitu co tir nén dat tham canh l0a tai xa
Phong Hoa, huyén Lai Vung, tinh DPong Thap.

2 PHUONG TIEN VA PHUONG PHAP
2.1 Mau dét va ngudn vat liéu hiru co

Mau dit dung cho phan 14p ndm c6 tiém ning
phan huay vt liéu hitu co duoc thu tir nén dét thim
canh lua tai trén 30 ndm xa Phong Hoa, huyén Lai
Vung, tinh Péng Thap. Ding khoan lay miu véi
d0 sau 0-20 cm, 1§y 5 diém trén rudng laa, sau do
cic miu duge tron déu thanh mot mau dai dién.
Mau dat dem vé duoc phoi & nhiét do phong thi
nghiém, sau d6 nghién qua ray 0,2 mm. Mot luong
mau dat (300 g) sau khi xtr Iy dem phén tich cac
chi tiéu hoa va 1y hoc dat nhu: Sa ciu dit (cat, thit
va sét), pH, chat hitu co, N tong s0, P tong s6 va K
tong s0.

Sau vt liéu hiru co dung cho thi nghiém gdm:
rom, xac mia, mun dira, mun cua, ba ca phé va vo
trau 1a nhitng phé phdm nong nghiép duoc thu thap
cho bé tri thi nghiém. Rom va xac mia dugc cit
thanh doan ngén khoang 2 cm. T4t ca cac vat liéu
hitu co thi nghiém dugc rira sach voi nude voi 4
lan, sau d6 rira lai 2 1an voi nude ct, trai mong va
dé kho trong diéu kién phong thi nghiém. Sau do,
hiéu chinh dén 80% 4m do cua vét liéu thi nghiém
(Hinh 1). Mot s6 dac tinh hoa hoc cua vat liéu hitu
co su dung trong thi nghiém dugc phén tich bao
gom C tong s0, N tong so, P tong sdvaK tong s0.
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Hinh 1: Sau vit li¢u hiru co' gdm: rom, xic mia, mun dira, miin cwa, bi ca phé va vo trau chira
cellulose va lignin dung trong thi nghiém

2.2 Phan lap mdt s6 dong nim c6 tiém niing
phan hity nhanh vit liéu hitu co' chira cellulose
va lignin

Can 1 g dat (trong lugng kho kiét) vao binh
tam giac 100 mL ti¢t trung chira 25 mL moi
truong Bushnell Haas Medium (BHM) bd sung
CMC hoic lignin nhu 1a ngudn carbon duy nhat
cho nim sinh truong va phat trién. Cong thirc
moi truong BHM trong 1 lit nhu sau: 5 g CMC
hodc lignin, 0,2 g MgSO4 x7H,0, 1g K,HPO,, 1g
KH2P04, lg NH4NO3, 0,05g FCC13X6H20 va 0,02g
CaCl,. Moi truong BHM dugc tiét trung trong 20
phiit & 121°C trong ndi hap tiét tring. Sau khi tiét
trung, Nystatin voi nf)ng d6 30 mg mL- ! cho vao
moi trudng dung dé phan ldp nam nham ngan can
su phét trién ctia vi khuan. Mau nudi ciy dugc dat
trén may lic v6i tbe do 100 vong/phut ¢ diu kién
nhiét d6 phong thi nghiém va trong téi. Sau khi
quan sat va thiy ndm phat trién t5t, tién hanh hut 1
mL méi trudng nudi cdy chira ndm vao trong binh
tam gidc tiét trung chtra 24 mL moéi truong BHM
moi va tiép tuc lac trén may lic. Toan b qui trinh
lam gidu mat s6 nidm c6 kha ning phan hiy
cellulose va lignin trong méi truong 1ong duoc 1ap
lai 5 1an. Sau 5 lan nuodi cay lién tyc, 0,1 mL moi
truong nudi ciy chira nam véi cac noéng do pha
lodng khac nhau (hé s6 pha loing 1a 10) dugc trai
lén trén bé mdt moi truong agar BHM chira CMC
hodc lignin dé tach rong nhitng khuén lac nam phat
trién trén bé mat moi truong nudi cay. Qui trinh
tach rong va tinh sach dong thuan cua nam duogc
thuc hién lién tyc trong 5 lan cdy chuyén trén moi
truong agar BHM. Hinh thai va sinh ly khuén lac
cling nhu hinh thai té bao cia nhitng dong ndm
phan lap dugc xac dinh sau khi tinh sach.

2.3 Danh gia kha ning phan hiy doi voi
mét s6 vat liéu hiru co tir phé phadm néng nghiép
chira cellulose va lignin trong diéu kién tiét
tring ciia 17 dong nim phan lap

Thi nghiém dugc thyc hién nhim danh gia
kha ning phan huy mot sb vat liéu hitu co
chira cellulose va lignin trong diéu kién tiét tring
ctia 17 dong ndm phan lap va ddng thoi so sanh
kha ning phan hay ddi voi mot so vat liéu hiru
co ciia 17 dong nam phan 1ap nay véi dong ndm
Trichoderma sp. (san phim thuong mai cua Pai
hoc Cén Tho) dugc lam dong ndm tham khao nhu
1a d6i chtng duong.

Qui trinh dugc thyc hién nhu sau: Can 16 g,
9g 5g 7g 17 g va 18 g (trong lugng kho) lan
luot cac vat li€u hitu co gém: mia, mun dira, rom,
vo trdu, min cua va ba ca phé cho vao dia petri
thuy tinh (Luu y: cac vat liéu dugc rua sach voi
nudc cat va hiéu chinh 4m do vé 80%). Sau do, dia
petri chtra vat liéu hitu co dugc tiét trang 3 lan
bang ndi hip tiét trang ¢ nhiét do 121°C trong 20
phiit. Sau do, dat 5 khéi agar Malt Extract (duong
kinh 6 mm) chira soi ndm phat trién tot vao dia
petri & vi tri 4 goc va trung tdm dia, dan parafilm
bén ngoai tranh nhidm mau. Nghiém thic ddi
chung dugc thyc hién twong ty nhu cac nghiém
thirc khac, tuy nhién, khong c6 dong nim nao dugc
ching vao vat liéu hitu co. Thi nghiém dugc bb tri
v6i 3 1an 1ap lai cho mdi dong nam thir nghiém ddi
véi mdi vat lidu va kéo dai trong 30 ngay.

Sau 30 ngay nudi cdy, cic dia Petri chita miu
vat liéu hitu co thi nghiém dugc séy & nhiét do
105°C trong 5 gio trong ti sdy, sau d6 dem can dé
xac dinh trong lugng kho cta vt liéu hitu co giam
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sau thoi gian nuéi cay. Cong thirc tinh phan tram
phan huay vt liéu hitu co (%): (Khdi lwong ban dau
— Khéi lugng luc sau)/Khdi lwong ban du x 100.

2.4 Danh gia khi ning phan hiy dbi voi
mot s6 vat li¢u hiru co tir phé phém nong nghiép
chira cellulose va lignin trong dleu kién khong
tiét trung cia 4 dong nim tuyen chon

Thi nghiém duoc thyc hién nham danh gia kha
nang phan huy d6i v6i mot s6 vat liéu hitu co tir
phé pham nong nghi€p chtra cellulose va 11gn1n
trong diéu kién khong tiét tring ciia 4 dong ndm
thé hién kha ning phan hily cao nhat vat liéu hiru
co thir nghiém, dong thdi, so sanh kha ning phan
hay dbi véi mot s vat liéu hitu co cua 4 dong ndm
tuyén chon nay voi dong ndm Trichoderma sp. (san
phém thuong mai ctia Pai hoc Can Tho) dugc lam
dong ndm tham khao nhu 1a d6i chimg duong.

Quy trinh b tri va chi tiéu theo ddi thi nghiém
danh gia kha nang phan hay vt liéu hitu co trong
diéu kién khong tiét tring duoc thyc hién twong tu
nhu thi nghiém trong diéu kién tiét trung (muc 2.3),
ngoai trir vat liéu hiru co khong duoc tiét trung. Thi
nghiém duogc b tri v6i 4 lan lap lai cho mdi dong
nam, mdi vat liéu va dugc kéo dai trong 30 ngay.

2.5 Giai ma trinh tw 1 doan gene ITS ctia 4
dong nim tuyén chon

DNA cua nam duoc trich bing CTAB 3%
(Ihrmark va ctv., 2012). St dung cap moi ITS
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1FF/ITS4 (Do Thi Xuan, 2012) nhim vao ving
ITS cho phan tng PCR. Thanh phdn cua 1 phan
tmg PCR bao gbém (thé tich/1 phan tng): 5 pL
Dream taq buffer (5x); 0,5 pL moi xudi ITS 1F (10
uM); 0,5 uL mdi nguoc ITS 4 (10 puM); 10 pL
DNA tinh sach dugc pha lodng 50 lan; 5,625 pL
nudc (khong chira DNA); 0,5 pL ANTP (10 mM);
2,75 pL MgCl, (25 mM) va 0,125 pL Dream taq (5
U/uL). Chuong trinh nhiét cta phan tng PCR
gdm: Budc 1: 94°C trong 5 phut; Bude 2: 35 chu
ki, gdbm: 94°C trong 30 gidy; 55°C trong 30 gidy va

72°C trong 30 gidy, va Budc 3: 72°C trong 7 phut.
Kiém tra san pham PCR trén gel agarose trude khi
giai trinh ty doan gen. Két qua giai trinh ty doan
gen s€ dugc nhan dang trén ngdn hang gene NCBI
http://blast.ncbi.nlm.nih.gov/Blast.cgi dé xac dinh
tén loai cia bén dong ndm tuyén chon.

3 KET QUA VA THAO LUAN
3.1 Dictinh 1y, héa hoc ciia miu déit va mjt
s0 vat liéu hiru co thi nghiém

Két qua phan tich cac dac tinh 1y, hoa hoc dét
dugc trinh bay trong Bang 1 cho thiy miu dat lta
nay c6 thanh phan sa cau chu yéu 1a thit 49,9% va
sét 48,0%. Gia tri pH 1a 5,2, cac thanh phan N, P,
K twong ddi thap Ty 1& % chat hiru _CO tuong doi
cao (5,36%). Piéu nay chimg to6 miu dét nay la
moi truong thich hop cho vi sinh vat sinh truong va
phat trién tbt trong d6 c6 cong dong ndm phéan huy
cht hitu co chira cellulose va lignin.

Bang 1: Pic tinh 1y va hoa hoc ciia miu dét thi nghiém (Phong phan tich B¢ mon Khoa hoc Pit, Khoa
Nong nghiép & Sinh hoc Ung dung, Truong Pai hoc Can Tho)

5 Sa cAu
. x o o
Ky hi¢u mau pH N P Kis  CHC (%) Cat (%) Thit (%) Sét (%)
PH 5,2 0,27 0,072 1,21 5,36 2,10 499 48,0

Ghi chii: Nig: la dam téng s6, Pis: la lan tong s6, Kis: 1 kali tong s6 va CHC: la chat hitu co

Két qua phan tich mot s6 dic tinh hoa hoc cua
sau vat liéu hitu co dung trong thi nghiém duogc
trinh bay trong Bang 2. Két qua cho thiy: trong cac
vat liéu hiru co thi nghiém, bé ca phé c6 thanh phan
dinh dudng cao nhat thong qua cac thong s6 sau
day: 1) C6 ham luong carbon tong sd cao nhat
(62,64%); 2) Ham luong dam téng s6 cao nhét,
chiém 2,44% va 3) Ham luong lan tong sb cao
nhét, chiém 0,47% va 4) Ty 1& C:N 1a 26. Diéu nay
cho thdy ba ca phé c6 ham luong dinh dudng hiru

dung rat cao cho cay tréng, dac biét 1a dam va lan.
Trong khi d6, cac vat liéu hitu co con lai nhu: xac
mia, vo trAu, mun dira, rom va mun cua chira chu
yéu ham luong carbon (chiém trén 40%), trong khi
cac thanh phan dinh dudng khac rat thap. Cac vat
liéu hitu co nay co ty 1€ C:N rat cao, dao dong tur
khoang 66 — 231. Do d6, viéc xtr Iy nhim lam giam
ty 1€ C:N cua cac vat li€u nay thong qua viéc U
compost 13 rat can thiét.
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Bang 2: Mt s6 dic tinh héa hoc ciia sau vat liéu
hiru co thi nghiém (Phong phéan tich B
Moén Khoa hoc Pét, Khoa Néng nghiép
& Sinh hoc Ung dung, Truong Pai hoc
Cén Tho)

Cts Nts Pts Kts Ti le
() (%) (%) (%) C:N
Bacaphé 62,64 244 047 0,94 26
Mia 5781 025 0,113 008 231
Vo trau 43,29 0,36 0,13 0,40 120
Mun dura 60,31 0,38 0,12 0,77 159
Rom 51,75 0,78 0,31 1,69 66
Mun cua 52,51 0,43 0,12 0,04 122

Ghi chu: Cs: la carbon téng so Nis: la dam t6ng 56, Pys:
la lan tong s6 va Kis: la kali tong s6

Mau

3.2 Phan lap mot s6 dong nim c6 tiém nang
phan hiy nhanh vit liéu hiru co' chira cellulose
va lignin

Két qua phan 14p ndm tir mau dét thim canh laa
tai xd Phong Hoa, huyén Lai Vung, tinh Ddng
Thép cho thay tdng cong c6 17 dong ndm phan lap
¢6 tiém nang phan huy vat liéu hitu co chira
cellulose va lignin. Trong do, tong cong 11 dong
nam dugc phan lap tr moi truong BHM bd sung
CMC nhu 14 ngudn carbon duy nhét duoc ky hiéu:
PH-C1, PH-C2, PH-C3, PH-C4, PH-C5, PH-C6,
PH-C7, PH-C8, PH-C9, PH-C10, va PH-C11 va
tong cong 6 dong nim dugc phan lap tir moi trudong
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BHM bd sung lignin nhu 1a ngudn carbon duy nhat
ky hi¢u: PH-L1, PH-L2, PH-L3, PH-L4, PH-L5 va
PH-L6.

3.3 Kha niing phan hiy doi voi mét sb vat
liéu hiru co tir phé phAm néng nghiép chira
cellulose va lignin trong diéu kién tiét tring ciia
17 dong nam phan lap

3.3.1 Xac mia

Két qua thi nghiém dénh gia kha niang phan hiy
db6i v6i vat lidu hiru co xac mia sau 30 ngay cta 17
dong ndm phén 1ap va dong ndm Trichoderma sp.
(san pham ctia Pai Hoc Can Tho) dugc trinh bay &
Hinh 2. Nhin chung, tat ca 17 dong nam thir
nghiém déu c6 kha niang phan huy x4c mia rét cao,
dao dong tir 33,2% dén 46,9% va déu khac biét y
nghia thong ké (p<0,05) so véi nghiém thire doi
chimg. Dong nam PH-L3 c6 phan traim phan huy
xac mia cao hon (46,9%) so véi cac dong khac.
Dong nam Trichoderma sp. phan hity 35,1% trong
lugng xac mia kho sau 30 ngay thi nghiém, thap
hon va khac biét ¥ nghia thong ké so voi dong nam
PH-L3. Tém lai, ca 18 dong ndm thir nghiém déu
c¢6 kha nang phan hily cao xac mia va dong ndm
PH-L3 14 dong thé hién kha ning phan huy cao ddi
Vi vat liéu xac mia va do do, dugc chon dé thyc
hién thir nghiém tiép theo vé& phan hity xac mia ciia
dong nam nay trong diéu kién thi nghiém khéong
tiét trung.

50 a .ab ab

ab ab b pbc

40

30

Tronglwong kho xac mia phan hiy (%)

bc bc be

Nghiém thuowc

Hinh 2: Kha ning phan hiy xdc mia trong ,diéu Kién tiét trung ciia 18 dong nam thir nghiém sau 30
ngay nudi cay (n=3 va d¢ léch chuan)

3.3.2 Mun dia

Két qua danh gia kha nang phéan huy di voi vat
liéu hitu co mun dtra sau 30 ngay thi nghiém cua
17 dong nam phan 1ap va dong nim Trichoderma
sp. dugc trinh bay ¢ Hinh 3 cho thay tat ca 18 dong
nam thtr nghiém déu c6 kha nang phan hiy myn

dira rat tt, phan trim _phén huy cua cac dong nam
dao dong tir 21,0% dén 37,2% va déu khac biét y

nghia théng ké so v6i nghiém thuc dbi chimg
(p<0,05). Phan trdim phan hity mun dira cia PH-L3
la 37,2%, cao hon so véi cac dong khac. Trong khi
d6, dong ndm Trichoderma sp. phan hiy 20,3%
trong luong khé mun dira, thép hon va c¢o6 su khac
biét ¥ nghia thong ké so véi dong PH-L3. Do do,
dong nay dugc chon dé thyc hién thu nghiém tiép
theo vé phan hiy mun dira trong diéu kién khong
tiét trung.
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Hinh 3: Kha ning phén hiy myn dira trong diéu kién ti¢t trung cia 18 dong nim thir nghiém sau 30
ngay nudi cay (n=3 va do léch chuan)

3.3.3 Rom

Két qua phan hiy rom cia cac dong nim thir
nghiém duogc trinh bay trong Hinh 4. Sau 30 ngay
thi nghiém danh gia kha niang phan huy dbi voi vat
liéu rom trong diéu kién tiét tring cua 17 dong
ndm phan lap va dong d6i chimg duong
Trichoderma sp. cho thay tat ca déu c6 kha ning
phan hiy rom rit cao, dao dong tir 37,1% dén

47,6% va déu khac biét y nghia thong ké so voi
nghiém thirc ddi ching (p<0,05). Tuy nhién, dong
nam PH-C5 c6 phén tram phan hiy rom 1a 47,6%,
cao hon cac dong khac, trong khi d6, Trichoderma
sp. phan huy 39,5% trong lugng kho cua rom, thap
hon va khac biét ¥ nghia thong ké so véi dong nim
PH-C5. Do d6, PH-C5 dugc chon dé thuc hién thi
nghiém tiép theo vé& phan hiy rom trong diéu kién
khong tiét trung.
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Hinh 4: Kha ning phin hiiy rom trong diéu kién tiét trung cia 18 dong nim thir nghiém sau 30 ngay
nuéi cay (n=3 va do léch chuan)

3.3.4 V6 trdu

Két qua kha nang phan hiy dbi voi vat liéu vo
trau sau 30 ngay thi nghiém cta 17 dong ndm phan
1ap va dong ndm Trichoderma sp. dugc trinh bay &
Hinh 5 cho thiy ca 18 dong nidm thir nghiém déu
¢6 kha ning phan huy vo triu rat cao, dao dong tir
26,7% dén 50,9% va déu khac biét y nghia thong
ké so voi nghiém thirc ddi chimg (p<0,05). Dong

ndm PH-L6 c6 phan trim phan hiy vo trdu cao
nhat, chiém 50,9% va khac biét ¥ nghia thong ké so
v6i Trichoderma sp. va cac dong con lai. Riéng
dong ndm Trichoderma sp., c6 phan tram phan huy
vo tréu 1a 29,4%, thip hon rit nhiéu so voi dong
ndm PH-L6. Do do, dong ndm PH-L6 duogc chon
cho thi nghiém vé phéan huy vét liéu vo trdu trong
diéu kién khong tiét tring.
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Hinh 5: Kha ning phan hity ddi véi vé triu trong diéu kién ti¢t trung ciia 18 dong nim thir nghiém
sau 30 ngay nudi cay (n=3 va do l1éch chuan)

3.3.5 Mun cua

Két qua kha nang phan hity d6i véi vat liéu hiru
co mun cua sau 30 ngay thi nghiém cta 17 dong
nam phan 1ap va dong nam Trichoderma sp. dugc
trinh bay ¢ Hinh 6. Két qua cho thiy phan trim
phén huy mun cua cua 18 dong thur nghiém dao
dong tu 14,0% dén 32,9%. Trong d6, dong nam
PH-L4 c6 phan trdim phan huy mun cua cao hon

IS
)

cac dong khac, chiém 32,9%. Riéng dong nam
Trichoderma sp. chi phan hiy duogc 14% trong
lwong kho mun cua sau 30 ngay nudi cdy, thip hon
rat nhidu va co sy khac biét y nghia théng ké so voi
dong ndm PH-L4. Do vay, dong nam PH-L4 la
dong dugc chon cho thi nghiém tiép theo vé kha
ning phan huy dbi v6i mun cua trong diéu kién
khong tiét trung.
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Hinh 6: Kha ning phan hiy min cwa trong (:liéu kién tiét trung cia 18 dong nim thir nghiém sau 30
ngay nudi cay (n=3, do léch chuan)

3.3.6 Bd ca phé

Hinh 7 trinh bay kha nang phan huy dbi véi vat
liéu hitu co ba ca phé sau 30 ngay cta 17 dong ndm
phan 1ap va dong ndm Trichoderma sp. Nhin
chung, phan trim phéan hiy ba ca phé cua 18 dong

nam thir nghiém 1a rat cao, dao dong tir 21,8% dén
48,1% va déu khac biét y nghia théng ké so vai
nghiém thirc dbi chimg (p<0, 05). Diéu nay cho
thay vai tro rat quan trong ciia nam trong viéc phan
huy vat liéu hitu co trong d6 c6 bi ca phé. Phan
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trdm phén huy ba ca phé cua dong nam PH-C5 1a
48,1%, cao hon va khéc biét thong ké so voi dong
nam Trichoderma sp. (26,3%) va mot s6 dong nim

con lai. Do do, Q6ng PH-‘CS duoc chgn dé thuc
hién thi nghiém ti€p theo vé phan huy doi voi ba ca
phé trong diéu kién khong tiét trung.
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Hinh 7: Kha ning phan hity ddi véi bi ca phé trong diéu kién tiét trang ciia 18 dong nim thir nghi¢m
sau 30 ngay nudi cay (n=3 va do 1éch chuan)

3.4 Kha ning phan hity dbi véi mot so vat
liéu hiru co tir phé phadm néng nghiép chira
cellulose va lignin trong dieu kién khong tiét
trung ciia 4 dong nAm tuyén chon

3.4.1 Mun dva va xdac mia

Két qua danh gia kha nang phan hiy mun dira
va x4c mia trong diéu kién khong tiét trung sau 30
ngdy cua hai dong ndm PH-L3 va Trichoderma sp.
duogc trinh bay ¢ Hinh 8. Nhin chung, ca hai dong
nam thir nghiém c6 phan trim phan hily mun dira
va X4c mia cao hon rat nhiéu va khac biét y nghia
thong ké so voi nghiém thuc ddi ching (p<0,05).
Dong ndm PH-L3 phan hiy cao ca 2 vat liéu hitu

co mun dira va xac mia, cao hon va khac biét théng
ké so dong nam Trichoderma sp.. Cu thé nhu sau:
dong nam PH-L3 ¢6 phan tram phan hay mun dira
v xé4c mia 1an luwot 1a 30,8% va 32,8% sau 30 ngay
nudi cdy, trong khi d6 phan trim phan hily trong
lwuong kho muyn dira va xac mia cua dong
Trichoderma sp. lan luot 1a 19,1% va 27,5%. Diéu
nay cho thay va khing dinh mot lan nita hidu qua
cao cta dong ndm ky hiéu PH-L3 ddi v&i viée phan
huy vat liéu hitu co mun dura va x4c mia trong ca
diéu kién moi truong cd su canh tranh vai cac vi
sinh vat khac va hiéu qua vugt trdi hon so véi dong
nam Trichoderma sp..
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Hinh 8: Kha ning phan hily mun dira va xac mia trong diéy kién khong tiét trang cia dong nim PH-
L3 va Trichoderma sp. sau 30 ngay nuoi cay (n=4 va do 1éch chuan)
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3.4.2 Rom va ba ca phé

Két qua danh gia kha nang phéan hay di voi vat
lidu hitu co rom va bi ca phé trong diéu kién khong
tiét tring cua hai dong ndm PH-C5 va dong nim
Trichoderma sp. sau 30 ngay thi nghiém duogc trinh
bay & Hinh 9. Két qua cho thiy c4 hai dong ndm
thir nghiém c6 phan trim phan hiy rom va ba ca
phé cao hon va khac biét y nghia thong ké so véi
nghiém thirc d6i chimg (p<0,05). So sanh hai dong
nam thir nghiém v6i nhau vé kha nang phan hiy
cho thdy dong nim PH-C5 ¢ phén trim phéan hiy
cao hon & ca 2 vat liéu rom va ba ca phé so véi

Phan A: Khoa hoc Tw nhién, Cong nghé va Méi trwong: 36 (2015): 1-11

Trichoderma sp.. Cu thé nhu sau: dong nim PH-C5
¢6 phan trim phéan hity rom va bi ca phé 1an luot la
38,6% va 41,4%, trong khi d6 phan trim phéan huy
rom va ba ca phé cua dong nam Trichoderma sp.
lan luogt 14 36,7% va 25,5%, thap hon va khac biét
théng ké so véi dong ndm PH-C5, dic biét 1a dbi
v6i vat liéu bi ca phé. Didu nay cho thdy dong ndm
PH-C5 van c6 kha nang phat huy tot hiéu qua phan
hay rom va bi ca phé trong diéu kién moi trudng
cO su canh tranh véi cac vi sinh vat khac, va hiéu
qué cao hon rat nhiéu so v6i dong ddi chimg duong
Trichoderma sp..
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Hinh 9: Kha ning phén hiiy rom va ba ca phé trong diéu ki¢n khong tiét tring ciia dong nim PH-C5
va dong Trichoderma sp. sau 30 ngay nuéi cay (n=4 va do léch chuan)

3.4.3 Vo trdu

Hinh 10 trinh bay kha ning phan huy dbi véi
vat liéu hitu co vo triu trong diéu kién khong tiét
tring sau 30 ngay cua hai dong ndm thir nghiém
cho thiy ca hai dong ndm PH-L6 va Trichoderma
sp. ¢ phan trim phan hily vo trdu cao hon rat
nhiéu va khac biét y nghia théng ké so v6i nghiém

thirc d6i chung (p<0,05). Dong nim PH-L6 phan
hity 32,1% trong lugng vo trau sau 30 ngay thi
nghiém trong diéu kién khéng tiét tring, cao hon
va khic biét thong ké so v6i dong ndm
Trichoderma sp. (27,8%). Két qua nay cho thiy
dong ndm PH-L6 c6 kha ning phan hay hiru higu
vo trdu va cao hon so v6i dong Trichoderma sp.
trong c hai diéu kién c6 va khong co tiét tring.
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Hinh 10: Kha ning phan hity dbi v6i vé triu trong diéu kién khong thiét trung cia dong nim PH-L6
va Trichoderma sp. sau 30 ngay nudi cay (n=4 va do léch chuan)
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3.4.4 Mun cua

Két qua thi nghiém danh gia kha ning phan hiy
d6i v6i mun cua trong diéu kién khéng tiét tring
sau 30 ngdy thi nghiém cta hai dong ndm thir
nghiém duoc trinh bay ¢ Hinh 11. Két qua cho thay
nhu sau: ca hai dong ndm thir nghiém: PH-L4 va
Trichoderma sp. déu thé hién kha ning phan hiy
mun cua cao hon rt nhidu va khac biét y nghia

Phan A: Khoa hoc Tw nhién, Cong nghé va Méi trwong: 36 (2015): 1-11

thong ké so voi nghiém thie dbi chung (p<0,05).
Dong nam Trichoderma sp. phan hiy chi dwoc
11,9% trong luong khé mun cua sau 30 ngay thi
nghiém, thap hon rat nhiéu va khac biét y nghia
thong ké so v6i dong nam PH-L4 (27,6%). Tom
lai, dong nim ky hiéu PH-L4, c6 tiém nang rat
cao trong viéc phan hiy mun cua trong diéu kién
tu nhién.
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Hinh 11: Kha ning phéan hity d6i véi min cwa trong diéurkién khong tiét trang ctia dong nim PH-L4
va Trichoderma sp. sau 30 ngay nudi cay (n=4 va do léch chuan)

3.5 K&ét qua giai ma trinh ty 1 doan gene
ITS va xac dinh & mirc d¢ loai ciia bon dong
nam phan lap thé hién tiém ning ng dung cao

Bén dong ndm ky hiéu: PH-C5, PH-L3, PH-L4
va PH-L6 thé hién kha ning phan hiy cao ddi véi
vat liéu hitu co chtra cellulose va lignin va co tiém
ning (mg dung cao nhét trong tong s6 17 dong nim
phan 1ap. Két qua giai ma trinh tyr doan gene ITS

ctia 4 dong nam, cho thiy 4 dong ndm nay dugc
dinh danh theo thir tu tén loai nhu sau: Aspergillus

fumigatus (PH-CS), Penicillium janthinellum (PH-

L3), Aspergillus fumigatus (PH-L4) va Rhizomucor
variabilis (PH-L6) (Bang 3). Nhitng dong nay la
nhitng dong dugc biét dén nhur 1a nhitg dong phan
huy hiéu qua vat li€u hitu co chua cellulose,
hemicellulose va lignin va da dugc cong bd trong
cac nghién cuu trude day (Do Thi Xuan, 2012).

Bang 3: Pinh danh mét sb dong nim thé hién sy phan hity cao mét s6 vat liéu hiru co chira cellulose va
lignin theo dj twong dong ciia doan gen 18S rRNA

. A % D twong Théng tin trén co sé dir liéu )
Dong Nguon goc df‘mg (%) NAm S8 ding ki Pinh danh
Aspergillus fumigatus Aspergillus fumigatus
- 0
PH-CS5 100% strain X9-202 KJ939430.1 (PH-C5)
Penicillium
: Phong Hoa, o . . . Penicillium
PH-L3 Lai Vung, 100% ]Pa&tgunellum strain KJ942591.1 Janthinellum (PH-L3)
bong Thap - - - -
PH.L4 99% Aspergillus fumigatus KJ1939430 1 Aspergillus fumigatus
strain X9-202 " (PH-L4)
Rhizomucor variabilis Rhizomucor
- 0,
PH-L6 8% strain JHR101-27 JK076993.1 variabilis (PH-L6)
4 KET LUAN dong nAm phan hiy cao va hiéu qua mot s6 vat lidu

M3iu dit thAm canh laa tai xd Phong Hoa,
huyén Lai Vung, tinh Dong Thap c6 chira cong
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hiru co tir phé phém nong nghi¢p chura cellulose va
lignin trong diéu kién tu nhién.
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Trong tong s6 17 dong nidm phén lap c6 4 dong
nam c6 kha nang phan hay dbi voi mot sé vat liéu
hitu co chira cellulose va lignin cao hon so véi
dong ndm Trichoderma sp. 1a dong nam duoc chon
nhu 12 dong nidm ddi ching dwong & ca hai diéu
kién thi nghi¢ém: ti€t trung va khong tiét trung céc
vat liéu hitu co thi nghiém.

Kha ning phan hity ctia 4 dong nim tuyén chon
ddi v6i sau vat liéu hiru co chua cellulose va lignin
trong diu kién tiét tring cao hon so véi didu kién
khong tiét trung.

Bén dong nam PH-C5, PH-L3, PH-L4 va PH-
L6 duoc dinh danh tén loai 1an luot theo thir tu nhu
sau: Aspergillus fumigatus (PH-CS), Penicillium
janthinellum (PH-L3), Aspergillus fumigatus (PH-
L4) va Rhizomucor variabilis (PH-L6) 1a nhing
dong ndm c6 tiém nang (mg dung cao nhét trong so
nhimg dong phan 1ap trong vi€c xu ly vat liéu hitu
co tir phé pham nong nghiép.
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